I construct a dense Banach subalgebra A of c 0 (N) that does not satisfy the differential seminorm inequality
Introduction
Let c 0 (N) be the C * -algebra of complex-valued vanishing sequences on the natural numbers N = {0, 1, 2, . . .} with pointwise multiplication and involution. Let c f (N) denote the finite sequences on N. Then c f (N) is algebraically isomorphic to the direct sum of algebras
where the isomorphism is given by
(Here C 2 denotes the two dimensional commutative C * -algebra, with componentwise multiplication.)
In §2, we construct a family of norms ǫ on C 2 that are submultiplicative, satisfy (x, y) ǫ ≥ (x, y) ∞ = max{|x|, |y|}, and for which the differential seminorm constants
tend to infinity as ǫ → 0.
In §3, we use the ǫ 's to put a norm on (1). The completion of c f (N) in this norm will be our Banach algebra A, which does not satisfy the differential seminorm condition [BC,1991 ][Sch, 1993 in c 0 (N).
The norms
for (x, y) ∈ C 2 . (The norm ǫ will be a constant multiple of 
for any ǫ ≤ 1. This shows how
To find the submultiplicative constant for 
Define
for (x, y) ∈ C 2 . By (9), the norm ǫ is submultiplicative, and by (6), it is ≥ the C * -norm on C 2 .
We find a lower limit on the differential seminorm constants K ǫ in (3).
Let a = (0.1, 1). Then a ǫ = (1 + 1/ǫ)1.01, a ∞ = 1, and a 
3 A norm on the direct sum 
